Phycocyanin protects INS-1E pancreatic beta cells against human islet amyloid polypeptide-induced apoptosis through attenuating oxidative stress and modulating JNK and p38 mitogen-activated protein kinase pathways.
It is widely accepted that human islet amyloid polypeptide (hIAPP) aggregation plays an important role in the loss of insulin-producing pancreatic beta cells. hIAPP-induced cytotoxicity is mediated by generation of reactive oxygen species (ROS). Phycocyanin (PC) is a natural compound from blue-green algae that is widely used as food supplement. Currently, little is known about the effects of PC on beta cells with the presence of hIAPP. The aim of this study was to investigate the in vitro protective effects of PC on INS-1E rat insulinoma beta cells against hIAPP-induced cell death, as well as the underlying mechanisms. Our results showed that hIAPP-induced cell death with apoptotic characteristics including growth inhibition, chromatin condensation and DNA fragmentation. However, cytotoxicity of hIAPP was significantly attenuated by co-incubation of the cells with PC. The results of Western blotting showed that activation of caspase-3 and cleavage of poly (ADP-ribose) polymerase (PARP) in hIAPP-treated cells was blocked by PC. Moreover, PC significantly prevented the hIAPP-induced overproduction of intracellular ROS and malondialdehyde (MDA), as well as changes in activities of superoxide dismutase (SOD) and glutathione peroxidase (GSH-Px) enzymes. Furthermore, hIAPP triggered the activation of mitogen-activated protein kinases (MAPKs), and these effects were effectively suppressed by PC. Taken together, our results suggest that PC protects INS-1E pancreatic beta cells against hIAPP-induced apoptotic cell death through attenuating oxidative stress and modulating c-Jun N-terminal kinase (JNK) and p38 pathways.